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(54) PHOTORESIST COMPOSITION CONTAINING CYCUC OLEFIN POLYMER AND ADDITIVE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a photoresist composition using an acid as a catalyst, 
capable of forming an image with radiation of 193 nm and capable of forming a photoresist 
structure having high resolution and high etching resistance by development. 
SOLUTION: The photoresist composition comprises a combination of a cyclic olefin polymer, a 
photosensitive acid-generating agent and a substantially transparent bulky hydrophobic additive. 
The cyclic olefin polymer contains a cyclic olefin unit having a polar functional group which 
promotes dissolution in an aqueous alkali solution and the cyclic olefin unit having an acid-labile 
group which inhibits the dissolution in the aqueous alkali solution. The hydrophobic additive is 
selected from the group comprising a saturated steroid compound, a non-steroid cycloaliphatic 
compound and a non-steroid polycycloaliphatic compound having an acid-labile bond. 
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[0 0 4 6] :^^0Jf±. :$:^mx^m'r^m^:tl-y^ 

'm^tit^\^\ m--^i.<n. M'^^^y^ :^m-^m^mn 

KU ^y^^t (B. F. GoodrichCompany) (C^^^n. :^ 

mmmf,:^0mt L.xm-f^tifc)¥:mm'^m5 4 ess i 

Q-^iSXXJ^mS 7 0 5 5 0 3-^P^^S(rr?^^$tL-ri> 

-So 

[0 0 4 7] :^mm(Dm^:t\^y >C ^M-^m-t. MAW- 
i^'7^1^M:^>m 5 , 0 0 0—1 00, 0 0 0 (Dh(D7^^J^ 
L<.^10, 000 — 50, 0 0 0<Dh<D:^^^hii^^ 

[0 0 4 8] ^mm(oy:t h uv^^^ h#£^#iti. 

^ PAG. BH^;dO^J^5^s :^fcfiHN 

A. HNMP. L< flS S^5>t . tocom^cOfiJc5> 

'^M<D:fjm^mmL.xit^^^^-ti,cx^^f^'r 
[0 0 4 9] :^mm(Dy:t h uv^^ hmf^m-x. ^^mi^ 

y ^mX^iC^mX^^. Z(Omf^m^. 193nmCO 

^.^mMc^^mm-r^y^ h v y^yy^mxm^^m 

Xh^o i^CDMcM (tzt:^\'£^&9:m^^. 2 4 8 n m 

[0 0 5 0] ^m^^^<Dy:t h y v ^ y y ^ (Dft^mniB 
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<Dunx*x^\ ^<<omx\ Kmm±^-^^:y^ (A 
Rc) y^vi^i^^hm^mM't^m\z.^ wnm^ 

[0 0 5 1] mM^^^'r^'7:t VUiy::^ 

^m\^^x-^m(o^mw-mm^mMir^^ m^'y:tv\y'j 
^m^m^^-yxm\L^^^^hi)^x^^. $f^u< 

[0 0 5 2] ^^J^I^^Lfct^. ':7^ h vm-^^^ 
^ — ly\Z.'^-^XWn(DWiWi {f^h^\^ \ 9 3 nmCO^^ 

X>:^^irrLT^T9o 1 9 3 nm(Dig^||«cMr-fi. 

^ff^ L<(i^l 0 0 ^ y v^^-yu/c 
m2i^T, ^ fbf-»*L< (i^5 0 ^ y v^^— yi-/cm2 
(1 5-3 0 ^ y v?rL— /U/^cm2) X'^b^o 
[0 0 5 3] BFr^<Ox-?>5^-^{Ct^^ofc^^^tTofc^. 

^10 0-1 7 5°C. $<bt:i^^L<fi^l 2 5-1 6 

lo 0 5 4] myt^ik(D^"^>i^^n'^ tern. y^v\^ 
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^^tL-CV^-5 0. 2 6NCOryU;?7y7K^?^T'^^-r^^ 
0. 14N. 0. 2 IN, ^/^li{til<7)®St^T/U;^ y tK 

^m^ir^. ■^^m(r>yir v \^'Jy^ 

uyiT^y-^ ' y^-^-YCDn^^-^mi^-r^o 

[0 0 5 5] l^{zy^ h i^iyy^ hm^^^^h<Dy<^ — >^ 

^^i^mm^^x^n^o m.)Z^\^-(^'y - =^y^>^x 

fi, y^ h Ui^:^ Vm(DW[=^y^>'^^tm\zM'mx^ 

i^tiunmm'^<Dmmzmm~r^ r t :^^-x^ 5o 

[0 0 5 6] :itl.^c7) (-irv^ryi^s ^M. ^/ct^^iS 

-:>xm$f^xm^'t^y^'ry':ft. mit^tif:Ly:tYi^i^ 
:^ V^mm\cm^^^Xy<^-iy^^^ir^:^y'yy 

y^'ry-:ft. mmfi^hmm-r^^h^^y ir V ^^iy:^ V 

^p^nmi^tL\-tu'7^^<oy<^ —i^com'^^mB3\z\^x\^^ 

So 9?^.f;^&<O^Jfl. 3j^Ilit#fF®4 8 5 5 0 1 7 

US 3 6 2 6 6 3-^. US 4 2 9 7 1 0-^, ^5 5 

62801-^. :^5618751-^. ^5744376 
115801094-^, ^^Xy^m^ 8 2 1 4 6 9-^0^ 

mmz.m^^tix^^ . :iinh(D^m-t:^mmmK^m 

0*Jfi> ^ai-f>--^ci— (Wayne Moresu) . Tif^^i^y 
y^'yyn. I^.S. Hl^. ^b^^tO^^t^r^ (Semiconductor 
Lithography, Principles, Practices, and Material 
s) J . . -fu:^ (Plenum Press) .19 8 8 

^1 2#*5j:t/||l 3*tCfESc^nT:Jat3. rof^ 

(oj: 9?:f#^coy y^=7y'iWiH\z.^'mmm'mz\>w^ 
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[0 0 5 71 s%^^^-irh y J^^^J^^-^'^W.^^^^t^y :t hl-iy 

immm] m^mi atmm) :^hm^^^. Tmcommux'^i.fzun^^^^'r^^ 

(NB- t - B E) 85%^ (^>^^> 1 ] 

NB-t-BEi:NB-CA (85/15)^ 4 



[0 0 5 8] CO:7^ h Uv?;^ MB-g-^j^, v-y^tv- 
U-- ' :tf>y<=^— (Shipley Company) ) ^CO±iCJ^ t° 

(3 0#r«^) L/^io H wv^:^ h 

m^. M^Tt^y h 'Zfi^— h±X'i 3 ox:x6 ofpmv 

LfCo ^(C'^oi—yN^ 19 3 nmCOBct+ (0. 6 NA 

- h±r'i 5 ox:x9 om^m^m^—^:^^^n-D 

fco ^(-. y<i^ — i^mit\^tiy ^ hi-'J:^h^o. 2 6 

/!-) m^L/Co ^tC/^^->^^S^ST-S'«^ (SE 
M) X^^Lfz, WrmSKMy<^-i^{zX^it. B^^^K 
\^^{cm^£-:>titiib. 2 0 0 nm^fi|OL/S ' f^M 

[0 0 5 9] m^m 2 

^•r^^j£mT^-h^M.m^^ 1 2 y h/w-coKop 

^J[g:7^^=rlC. y h =r— /l.^5 0 0 g (1. 3 2 8^ 

/!-) t^MTHF 4 y Nyi'^A;h.fc. ^S^tc?STn- b 
tC, MtK H y 9 2 Om 1 (13. 6^ 

iflu. rMS^i ot:^T^(c>^orM7Kh y ^/u;^ng^^ 



0.008 

Jf:?:ettt4co4^r«1^^^^ 1 2 y :y h^i^(Dyy>^=i{cm 

^ e)t-4 y :y byKOTHF^;bP;^;fc„ f^T^— 
t -y^/UT/U:=^-'/U7 4 0 g (lO^/U) (g^b^E^ 
il:^^fci6^>S<7)THFT*^^f?UfctiCO) ^A;JxfCo y 

-y^/i^T/u=^—/\^^m\^^mth\z\^xmi)w\^tio ^co^ 

-^ii^^— ^^O^tT^tUtCj^Lfco ^tCl§?f$N a HC03 
^2 0 0 g ^^;()PL. }t^^^$^tC2^r«1i^ftfcio ?Sk(C 
D — ^ y - • J: i9^^j:joj;t;=i§pjco t - 

yV:x.— ^/l.{;i^^bfc^^, 8 0 Om 1 CON a HCOatS 
^P^?^-C3[HimfitCi5fe^#-Lfc^. 1 0 0 Om 1 (7:)7Kr-2 

^\cmi^^-^tco ^^m<Dyy^'^^>^^^'^xti— 

'^mm.^ 4 ox:xWL^E\.x . '^m\^t^^^xm^\^fzt 
^m<D^^m^ 2 0 g mms s%) m^t^ 

U^(r>y yi^y^^ntzo 

[0 0 6 0] m^m 3 

£om^^co^J>^.^^i-t>£0-t'^b6. y:t hi-i^y^ hm^ 
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t -BESi:CA2I^WrS;J^»J v;!/?^;^:^^ 4 
(t -BE/CA : 8 5/1 5) 

V h^—J\y^t -zr^jv- 3 - h ^)y)V:tUT 0. 4 

zK»^b7"h-^:r'?';L'7'>^— i>A 0. 008 



[0 0 6 1 ] r toy';^- M/v?^ hia-^i^^, v^i;=3^^. 

• ;^7:^/^::^— (Shipley Company) ) /ic7)±{c;^ 
v">r ^^^L. — VfCti^oT^TfeL (1 9 3 n 

(C^^ttfc^-^^-V^^S^m^^^^ (SEM) X'^ 

f^%it^^-^)'^^—\t. 2 5~3 5m j/cm2co45[aP^ 
[0 0 6 2] H^^J 4 

6 0 0ml CO:^>ft:7<^U>-1^tC t - ^^^/U'T/U::^ — /U 2 
5. 3 4g (0. 3 4 2^/1-) ^mM^^fzM^W.\^. 
^rM.r'h!^^^^^^^>3 8. 07g (0. SSIS^ 



A, 75g (0. 3 7 6 2^ 

T'l 2^r«iit«^Lfcm. Mmkm-Q^m^mwx.f^. 

^^-^I^^LfCo -^i^ffi^TK (X 5 0 0ml) r^miEli^ 
/m\:.^^\^^^^ : 1) icj: tp^^^^^S^LT. 4 8. 

4g (-6 0%) (D^^mnm^m^o :L(nmBm\±. 

[0 0 6 3] ^^0(J 5 

L fc ^^H^ ^ ia^-r 5 r. ^ J: 19 li^ L /c. 

[^3] 



(t -BE/CA : 8 5/15) 

;=^;i'?^>K-^- 1 -:^^;i/7i^;v3-' K — 0. 16 



T-J^vv^ >- 1 



0,0 08 



[0 0 6 4] z.(ryy ir Vx^^y:^^^.-^^'^. iyU^^- 

(Shipley Company) ) g(0±(C^ 
T^^V^L. ^-^^5^ — X-tx^oT^TtL (19 3n 

(Ct#P>n/-C^-?^?^->-^^^S^m^S'^^ (SEM) x^ 
^'^^^t^^^/t'^— fl, 2 0~3 Om j/cm2(7)®HP^ 

[0 0 6 5] m^m 6 

2, 5-t'X (ry-^^'^^- 1 ~:fy/i^7i^^\^/l^:t^ 



^» -2, 5 -v^;^ ^yU^^^ri^V'tT:)'^'^ 
40 6 0 Om 1 OJS{b;^^l/>'(;i2, 6 - ^/U- 2 , 5 
yU5 0 g (0. 3 4 2 ^/u) ^^^^ 
-ttfc^^f^tc, ^y^T' h y^^/i-r ^ ^7 6. 14g 

(0. 7 6 2^/u) ^mMLtz. mhti^timmm^. m 

X^^tT^'^y'^ y- 1 -;e;/u>J<::^/H 4 9. 5 g 
(0. 7 5 2 4^yu) ^mMLtz. mui)^^T Lfzm. 

s.it^m^f^^'^uxi 2mmmwLtims mm^mx2 
nmmwi.fzc KJt^m:^m^^^i.xRf:L^^iz^f^i.fz 
mmh V =^^^\-r ^>^^m^\^fzo ^mm^yi<^ (x5o 

50 Oml) T'^Si^r^L, myi^^m-i-hV ^M.±X^^l. 
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^mmLx. i28g (-8 0%) (D^&mm^^n 

^ (Ty-v:/:$^>- 1 -;t7/U7!<^v^yt';^-:3f.v) -2, 5 
[0 0 6 6] 7 



r(7)^^^Jfi. 2, 5-t:';=?. (T^-^>^:^- 1 -:^>'^ 
7Jf^v'y^^=3rv/) -2, 5-i^;<^^l-^^-t>^^^'t 

1^4] 



(t-BE/CA : 8 5/1 5) 



2, (r^^>^>~ 1 -iti)V7ry^-> 

JV:^-^^^) -2, 5 -S^p<^;^^^•t^> 
(^6) 



0. 4 



0.008 



[0 0 6 7] r<o:7;t- h uv^^ hlB'g'il^^, '>y=3>. 

T^::n-y^^-^;^f^ tfcSt^KihW^ (ArX^ , :y :r 20 
U~ • ;^7V/^°::^— (Shipley Company) ) ^OJitc;^ b' 
^zi— ^-^L. y<'^ — >'\Z^^oXm^L (1 9 3 n 



^zmhtifz^^i^-^^^^mmi^mmm (sem) t-^^ 

^^Uit^^-^^-^—n.. 2 O--3 Om J/cm^cDteHP^ 



(51) Int. CI 7 aSUfS^ 
G 0 3 F 7/11 5 0 3 

7/38 5 11 

7/40 5 2 1 

H 0 1 L 21/027 

(31) M5feti3E^#-^ 09/266344 

(32) ^^0 ^^11^3.^110(1999. 3. 11) 

(33) ffi^ti^?iii (US) 

(72)^0.^# -f^y^ijy . • r/^^v._ 

Tt* U ;^7'g^^[112603 — 3 — ^^^7}^ 

/I- 24 

(72)^0^# h • x-T" • T U> 

r y y ;^;^^(i95i20 y -yi^fv^rm 

ih^/Jsir ;^ U • -r/l^ * =1^-7^^ 6186 
(72)^^# h-r;^ • T-r • -^^D r> 

y ;<7'^^(194587 y '7^)V:=.r'm 

2656 
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T;^ y ;*'a'*I112545 
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